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Temperatures of Surface Waters in Illinois 
by Robert H. Harmeson and Virginia M. Schnepper 
A B S T R A C T 
This publication brings together records from several sources showing the expected 
mean monthly water temperatures at various locations throughout Illinois. Records of obser-
vations for periods ranging from 3 to 11 years provide mean and observed minimum and 
maximum temperature values for representative streams. 
Water temperatures in streams are compared as to time of year, geographical location, 
and average air temperatures; and an example of diurnal variation in stream temperature 
is shown in detail. A preliminary study of temperatures and dissolved oxygen concentra-
tions in Illinois lakes and reservoirs, for the period of summer stagnation during one year, 
is presented. 
I N T R O D U C T I O N 
Efforts to obtain data concerning the natural or 
normal temperatures of surface waters in Illinois were 
accelerated by the State Water Survey in the early 
1960s to meet increasing needs for these basic data. 
Knowledge concerning temperatures of water sources 
is important because temperature affects so many of the 
other properties of water. And, because of these effects, 
temperature can control the uses of water, the amount 
needed, and the treatment required for a particular 
use. Information on water temperatures has special sig-
nificance in that water for cooling purposes is now the 
single largest use of water in Illinois. 
No systematic statewide records are available on water 
temperatures in Illinois. Regular water temperature 
readings have been taken by several agencies in the 
state, but these usually have been limited to a single 
location and sometimes to short or widely varying time 
periods. The purpose of this report is twofold: to bring 
together the existing information on stream tempera-
tures that can serve as a base reference for present use 
and for future studies; and to present a preliminary 
study of temperatures and other characteristics of lake 
waters in Illinois. 
Records of stream and air temperatures at selected 
locations having continuous daily readings for 3 to 11 
years are included. There are also data of temperatures 
and dissolved oxygen concentrations taken for 20 lakes 
and reservoirs during the midsummer period of 1962. 
These selected records cover most, but not all, regions 
of the state. 
Temperature influences the biological, physical, and 
chemical properties of water in many ways. Water 
temperatures can have a vast effect on the life within 
a lake or stream. They can reach high or low extremes 
which are lethal to aquatic life. They can control food 
supply and demand, or even change the quantity or 
quality of species living in the water. Seasonal vari-
ations in water temperature cause migration of fish 
and can influence the time of their spawning. 
Any stream or lake can serve as a source of water for 
industrial development, domestic consumption, irriga-
tion, or dilution and transport of wastes. Many serve 
multiple uses that frequently include recreation and 
wildlife conservation. Each use, and the ability of a 
stream to purify itself, may require a distinct range of 
temperatures. A rise in temperature caused by use of 
the water is often considered a form of pollution be-
cause it may adversely affect the quality of the water. 
In this report, the first portion of the text concerns 
water temperatures in streams of Illinois. It includes 
a brief discussion of the data available, with emphasis 
on data for the Illinois Waterway, and a study of diur-
nal variations in stream temperatures. The second por-
tion concerns both the water temperature and dissolved 
oxygen concentration in lakes and reservoirs. Tables 
and graphs providing the actual data on stream tem-
peratures are presented in appendix A. Data on lake 
temperatures and dissolved oxygen gradients are given 
in appendix B. 
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TEMPERATURES OF ILLINOIS STREAMS 
Long-term and continuous daily water temperatures 
of streams are valuable for information about the qual-
ity of water. Data concerning the natural or original 
water temperatures have been briefly recorded in oper-
ating reports, such as the monthly water plant reports 
sent to the Department of Public Health, and in pre-
vious publications (Suter, 1948; Larson and Larson, 
1957). 
This presentation includes water temperatures for 
streams at selected locations having continuous daily 
records, 3 to 11 years in length, which can be accepted 
as a reliable and comprehensive base reference both for 
the present and the future. The air temperatures for 
the same time periods are included for each of the 
selected locations. 
Description and Source of Data 
Table 1 in appendix A lists the water temperature 
data stations and gives for each the name of the water 
source, the location and time of the temperature read-
ing, the agency supplying the data, the years of record 
included in this report, and the location of the air tem-
perature record for the same years. Data for 11 of the 
38 listed stations are temperature readings taken from 
impoundments rather than from flowing streams. Fig-
ure 1 shows the locations of the 38 stations and indi-
cates the length of the record for each. 
Air temperature data were taken from official U. S. 
Weather Bureau elimatological data for Illinois for the 
appropriate years of record. When air data were not 
available for the selected water-temperature location, a 
nearby air temperature station was used. 
It was hoped that a general picture of water tem-
peratures could be obtained by selecting data stations 
throughout the state. However, some locations could not 
provide long-term continuous records. Northern Illinois 
north of the Illinois Waterway, for example, is not well 
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represented because of limited sources of water tem-
perature records. 
Data Processing 
Each station shown in table 1 provided continuous 
daily records of stream temperatures. There is no homo-
geneous pattern as to when or where the original tem-
perature readings were taken. Nor was it possible, since 
the data were gathered from several sources, to evaluate 
the accuracy of the temperature-measuring instruments 
used and the techniques of those who used them. 
From each station record the following specific sum-
maries were made: 1) mean monthly water tempera-
tures and their averages for the period of record; 2) 
highest and lowest observed water temperatures during 
each month, with the exception of the thermograph 
records (highest and lowest are not the maximum and 
minimum water temperatures, since in most cases water 
temperatures are observed only once daily); and 3) 
mean monthly air temperatures and their averages. 
Figures 2 through 39 in appendix A are graphs for 
each stream temperature station, plotted to show 1) 
the average monthly mean water temperature, 2) the 
monthly mean range of water temperature occurring 
during the years of record, 3) the average monthly 
mean air temperature, and 4) the monthly mean range 
of air temperature for the same period of record. Tables 
2 and 3, immediately preceding figures 2-39 in appendix 
A, list the data used for each station. 
Figures 40 through 58 in appendix A are for 19 data 
stations having a 10- or 11-year record of temperatures, 
and were plotted to show 1) the average monthly mean 
water temperatures, 2) the highest observed tempera-
tures, and 3) the lowest observed temperatures during 
the period of record. 
Figures 59 and 60 are for the two stations where 
temperatures were recorded continuously by means of a 
thermograph, and show 1) the average monthly mean 
water temperature, 2) the extreme maximum tempera-
tures recorded, and 3) the extreme minimum tempera-
tures recorded during the entire period of observation. 
The data for these last two figures provided for a de-
tailed study of diurnal variations in temperatures of 
streams. 
Since figures 40 through 58 are for stations where 
water temperatures are normally observed only once 
daily, they are not so precise as figures 59 and 60. In 
other words, on figures 59 and 60 the maximum and 
minimum water temperatures on any given day did 
not exceed the upper and lower limits shown, whereas 
on figures 40 through 58 it is possible that they could 
have done so. 
Table 4, which precedes figure 40, lists the data used 
in preparing figures 40 through 60. It also provides 
similar data for the 17 other stations which are not 
shown graphically because of the short periods of record. 
The Illinois Waterway 
The Illinois Waterway is one system of streams rep-
resented by several sets of temperature records. Nine 
data stations in this report, each with a 10- or 11-year 
record, show representative stream temperatures from 
Lockport down to Pekin. 
The Illinois Waterway system is entirely contained 
within the boundaries of the state of Illinois, and is af-
fected only by processes which have been introduced 
within the state. Variations in stream temperatures that 
distinguish one data station from another may be modi-
fications attributable to geographic location, time of 
flow, the influence of added heat loads, or the effect of 
dilution from tributary streams. 
The averages of mean monthly water temperatures 
for the nine stations are shown in tabular form be-
low, arranged in order from upstream to downstream 
stations. 
Variations in average temperatures are evident from 
stations upstream to stations downstream especially dur-
ing the colder months of October through March. The 
upstream stations consistently show the warmest water 
temperatures throughout the winter season. 
With the one exception of the Henry station for April, 
average monthly mean water temperatures at all sta-
tions exceed the average monthly mean air temperatures 
given in table 2. During the winter months of Decem-
ber and January, water temperatures are from 16 to 
18 degrees higher than air temperatures at the three 
upper stations. Other streams in the state show similar 
trends in the difference between averages of mean 
monthly water and air temperatures, but the differ-
ences are not so pronounced as those at the Lockport, 
Brandon Road, and Smith's Bridge stations. 
Undoubtedly much of this pronounced difference is 
due to the heat loads discharged to the Illinois Water-
way in the Chicago industrial area. The U. S. Public 
Health Service (1963), in a special report on its recent 
comprehensive investigations of water quality in the 
Illinois River system, found that thermal loads dis-
charged above Lockport resulted in water tempera-
ture rises of about 16 F in a stream reach of 25 miles. 
It is noteworthy that the total streamflow at Lockport 
averages between 17 and 50 percent of the streamflow 
at Kingston Mines, which is below Pekin. Therefore, 
a relatively small volume of water at Lockport must 
absorb a large heat load, whereas a large volume of water 
at Peoria-Pekin absorbs a smaller heat load. In ad-
dition, a part of the measured streamflow at Lockport 
represents a relatively constant volume of ground 
water which has been used and returned to the stream 
with a more or less constant temperature near 55 to 
60 F. Thus it is apparent that the Chicago industrial 
heat load is not entirely responsible for the relatively 
high winter water temperatures at the upper three sta-
tions on the Illinois Waterway. 
As indicated by the tabulation above, water tempera-
tures drop steadily from Brandon Road to Henry, with 
the exception of the reach near Morris where the en-
trance of cooler water from the Kankakee River lowers 
the temperature in the Illinois Waterway from 1 to 3 
degrees below that estimated by the steady rate of 
decline. 
The rates at which the average monthly mean tem-
peratures decrease, in degrees per mile, for the reach 
from Brandon Road to Henry are: 0.1 for January, 
February, November, and December; 0.08 for October; 
0.07 for March and April; 0.04 for September; 0.03 for 
May; 0.02 for August; and 0.01 for June and July. 
From Henry to Pekin, the changes in average monthly 
mean water temperatures are more erratic. April values 
show an increase of 0.06 degrees per mile; February, 
May, June, and July show an increase of 0.03 degrees 
per mile. There is no change from Henry to Pekin 
for January and August. Temperatures decrease 0.03 
degrees per mile for March, September, October, No-
vember, and December. 
In 1960 an attempt was made to inventory the heated 
water discharges at Peoria and to predict changes in 
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monthly river water temperatures between Peoria and 
Pekin. Estimated monthly streamflow in the river, esti-
mated monthly water temperatures at Peoria, and the 
reported heat loadings from industrial and municipal 
waste discharges were used to make the predictions of 
temperature changes. Consideration was given to the 
fact that some waste discharges, particularly those com-
posed largely of ground water, have nearly uniform 
temperatures which in some months are below that of 
the receiving stream. For the purpose of budgeting 
monthly heat loads, such discharges were considered as 
negative values. 
By this method, a rise in water temperature between 
Peoria and Pekin was predicted for each month. The 
following table lists, by month and in degrees F : 1 ) the 
changes predicted in 1960, 2) the changes which could 
be predicted on the basis of changes in average monthly 
mean temperature from Henry to Pekin, and 3) the 
actual or observed changes for 1960. 
Although very few of the predicted changes were 
borne out, it is significant that both predicted and ob-
served differences were all less than 1.5 F. Monthly 
heat loads discharged to the Illinois River between 
Peoria and Pekin in 1960 ranged between 794 and 1136 
billion Btu, in July and January respectively. Ap-
parently the river has adequate capacity at present 
for absorbing current heat loads since there is very 
little difference between average monthly mean and ob-
served high and low water temperatures at Peoria and 
Pekin (figures 52 and 53). 
Diurnal Variation of Water Temperatures 
Continuous recordings of water temperatures were 
available for two locations in Illinois and were used 
for a study of diurnal variation of water temperatures 
in streams. A thermograph (Stevens A-35) was in-
stalled on the Vermilion River near Catlin from De-
cember 11,1952, to September 30, 1958, and on the Salt 
Fork near St. Joseph from October 14, 1958, until Sep-
tember 30, 1962. These thermograph records were ob-
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tained directly from the Champaign District office of 
the Water Resources Division, U. S. Geological Survey. 
Diurnal variation of temperature is the difference be-
tween the maximum and minimum reading of tempera-
ture for a 24-hour period, midnight to midnight. Fig-
ures 61 and 62 (appendix A) show the range of diurnal 
variations of temperature in each month of each year 
of the respective records for Salt Fork and the Ver-
milion River. 
To show a representation of possible extremes, at-
tention was given to the diurnal variations of tempera-
ture in midsummer and midwinter, in this case the 
periods of July 15 through August 14 and January 15 
through February 14 respectively. 
Diurnal variations for the Vermilion River, not 
shown graphically, were in midwinter from 0 through 6 
degrees of change within a day. Midsummer diurnal 
variations were 0 through 13 degrees. During mid-
winter the range of daily maximum temperatures was 
from 32 to 42 F, while the range of daily minimum 
temperatures was from 32 to 40 F. The midsummer 
range of daily maximums was 69 to 94 F; daily mini-
mums were from 61 to 86 F. 
The midwinter diurnal variations on the Salt Fork 
were from 0 through 7 degrees, very similar to that for 
the Vermilion River. Midsummer diurnal variations 
were 2 through 21 degrees, somewhat greater than that 
for the Vermilion. The ranges of water temperatures 
for the Salt Fork are shown below, and are compared 
with records of air temperatures from Urbana for the 
same midwinter and midsummer seasons: 
Figures 63 through 70 (appendix A) depict these 
extreme season variations of water and air temperature 
from the Salt Fork and Urbana data for the years 1959 
through 1962. The patterns of diurnal variation for 
water and air temperature were similar for midsummer. 
For midwinter, however, the diurnal variations of air 
temperatures were much greater than those of water 
temperatures. 
Water temperature readings (not included in this re-
port) of the Illinois River at Peoria over a short period 
for comparable seasons of the year indicate a slower 
rate of temperature change and less daily variation than 
was shown from the records of Salt Fork and the Ver-
milion River. 
LAKE AND RESERVOIR STUDY 
During July, August, and September 1962, a Water 
Survey field crew took measurements of temperatures 
and dissolved oxygen concentrations at various depths 
and locations within 20 lakes and reservoirs in Illinois. 
This preliminary study was made rather wide-rang-
ing in an attempt to determine if such factors as size, 
surface area, geographic location, and depth influenced 
water temperatures within the lakes. It was also con-
sidered important to have samples from lakes serving 
a diversity of uses. The lakes surveyed varied in size 
from 7 to over 7000 acres of surface area, and depths 
ranged from 4.5 to 34 feet. Some of these lakes serve 
only a single purpose, such as recreation, and others 
have multiple uses. Some are publicly owned, while 
others are private. Table 5 in appendix B lists the 
lakes that were surveyed, counties in which they are 
located, approximate size and depth, and their use. 
Figure 71, which immediately follows the table, shows 
their locations. 
In the summers of 1960 and 1961 the Department of 
Conservation also measured temperatures and dissolved 
oxygen concentrations in Argyle, Murphysboro, Spring 
(Pekin), and Weldon Springs Lakes. Table 6 in ap-
pendix B shows comparative data for these four lakes 
in the 1960-1962 period. 
Sampling Methods 
In the Water Survey's 1962 study, measurements and 
samples were taken at two or more locations on each 
lake. On those which are used for water supply, several 
readings were usually taken near the intake to the water 
treatment plant. On lakes used for recreation, most of 
the readings were taken near the dam or spillway, in an 
attempt to reach maximum depths. 
Water temperatures were observed by means of ther-
mistor thermometers, giving direct current readings. 
These current readings were translated to temperature 
readings from laboratory calibrations of the thermistors. 
Dissolved oxygen concentrations were measured on 
samples collected from various depths. Analysis for dis-
solved oxygen was done by the modified Winkler pro-
cedure. Attempts were made, in the early part of the 
survey, at determining dissolved oxygen concentrations 
in situ and at depth by means of a membrane-covered 
electrode system. This system employed a platinum 
cathode and a silver-silver oxide anode, required the 
use of an external voltage source, required compensa-
tion for temperature of the fluid medium in which it 
operated, and needed control of the velocity of fluid 
flow past the electrode membrane. Dissolved oxygen 
concentrations determined by this method did not cor-
relate satisfactorily with those obtained by modified 
Winkler analysis. Because of these complexities and 
unsatisfactory results, use of the electrode was dis-
continued. 
Effects of Water Temperatures 
Temperatures play an important role in the seasonal 
character of lakes and on the quality of water in them. 
Temperature, density, and wind interact to form rela-
tively characteristic patterns of stratification within the 
lake. These patterns are depicted in the diagram below. 
In the winter, the lake may be frozen and water near 
the ice remains near 32 F. At progressively greater 
depths the temperature becomes slightly higher, ap-
proaching the temperature of maximum density. Thus, 
the lake is in effect inversely stratified. As the air tem-
perature rises, the water at the surface is warmed to 
the point that diurnal fluctuations in temperature and 
wind will create currents which tend to circulate the 
lake's contents. Further warming of the surface water 
during the summer elevates its temperature above the 
point of maximum density so that stratification be-
comes pronounced and there is very little circulation 
of the lake's contents except within the epilimnion, 
or upper zone. The middle zone, in which temperatures 
decrease with depth, is the transition zone, or thermo-
cline. The thermocline is arbitrarily defined as that 
area in which water temperatures decrease by approxi-
mately 0.5 F, or more, per foot of depth. Below this 
zone there may be a bottom layer in which tempera-
tures decrease at a slower rate or approach uniformity. 
This latter zone is defined as the hypolimnion. During 
the fall season, as temperatures decrease within the epi-
limnion, they approach uniformity in depth so that the 
lake again becomes subject to mixing, or overturn, 
through the interaction of temperature, density, and 
wind movements. 
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It is during the summer stagnation period, when the 
lake is thermally stratified, that many of the problems 
of water quality and use are generated. 
In general, it is found in summer that the dissolved 
oxygen concentrations follow a gradient very similar 
to that of the water temperature, varying from a maxi-
mum at or near the surface to a minimum at the 
greatest depths. By the same token, one may expect 
to find the highest concentrations of the gases of de-
composition near the bottom of the lake. Because tastes 
and odors are largely a result of the amount and rate 
of decomposition of bottom sediments, a quality gra-
dient also exists in the thermally stratified lake. The 
activity and survival of fish are dependent upon water 
temperature and/or oxygen concentration, and this in 
turn directly affects the recreational value of the lake. 
On the whole, the temperature of water taken for 
water supplies can be controlled during the summer 
stagnation period by selecting the depth from which 
water is withdrawn. However, during the mixing 
periods of the spring and fall overturn, the tempera-
tures and quality at all depths become an average of 
the entire water body, and quality may degenerate be-
low satisfactory levels. 
Ford (1963) has reported on an artificial method of 
preventing stratification of a California lake. Inter-
mittent circulation of a part of the lake, by means of 
compressed air, resulted in mixing of the lake's con-
tents with consequent benefits such as elimination of 
anaerobic conditions in the lower depths, elimination of 
the fall overturn, and increase in efficiency of the lake 
as a fishery by virtue of its greater aerated volume. 
Lake Temperature Observations 
In the 1962 study, temperature observations were 
taken over a period of time extending from the middle 
of July to the early part of September. Of those 
measurements, the two taken in September were prob-
ably not representative of lakes during the summer 
stagnation period since they indicated the beginning of 
the disappearance of a distinct thermocline. Figures 
72 through 91 in appendix B show for the 20 lakes: 1) 
average temperatures, or single point readings, or both; 
2) temperature ranges at each depth; and 3) dissolved 
oxygen concentrations observed. 
The maximum water temperature observed at the 
surface was 88.2 F at Lincoln Lake on July 19. Surface 
temperatures there ranged from 85.6 to 88.2 F. On the 
other hand, the lowest water temperature observed at 
the surface was 75.6 F at Macomb's Spring Lake on 
July 31. In both cases, the water temperature at the 
surface was above the ambient air temperature. 
On the basis of the average of all temperatures taken 
at several locations on a lake on any one day, Crab 
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Orchard Lake had the highest average water tempera-
ture at the surface, which was 86.4 F on August 15. 
Air temperature on that date and at that location was 
90.3 F. 
Lincoln Lake was the warmest on the bottom, with a 
temperature of 82.6 F at 5.5 feet on July 19, and Ar-
gyle was the coldest at the bottom with 46.2 F at a 
depth of 34 feet. 
Lake Murphysboro showed the greatest differential 
between surface and bottom temperatures, with a total 
differential of 38.4 degrees in 32 feet. Calhoun had the 
smallest differential varying only 1.1 degrees in 4.25 
feet. 
The average temperature at the surface for all lakes 
measured in July and August was 82.1 F. Bottom tem-
peratures ranged from 46.2 to 79.2 F at depths below 
20 feet and from 51.9 to 82.6 F at bottom depths above 
20 feet. 
Not all lakes measured in July and August were 
distinctly stratified. There was no thermocline in either 
Lake Calhoun or Sparta's new reservoir, and none in 
some sections of Crab Orchard Lake. In 10 of the lakes 
the thermocline extended down to the bottom at the 
station where temperatures were taken, indicating the 
lack of a definite hypolimnion at those locations. The 
difference between surface and bottom temperatures in 
those lakes without thermoclines was naturally much 
less than in the other lakes. 
Dissolved Oxygen 
Dissolved oxygen concentrations decreased with depth 
in a pattern similar to that for temperatures. A broad 
range of dissolved oxygen concentrations was observed, 
from 5.0 to 20.1 ppm at the surface and from 0.7 to 6.2 
ppm at bottom depths. Only Eureka, Mt. Sterling, and 
parts of Crab Orchard had average concentrations at 
the surface which were under the saturation value for 
their average temperature at the surface. The con-
centrations observed in Lake Decatur were so high as 
to cast doubt upon the accuracy of the determination. 
In each case where a thermocline was found by tem-
perature measurements, the dissolved oxygen concentra-
tions were found to vary in a manner that indicated 
the presence of the thermocline and the depth at which 
it began. Lopinot (1960) considers 5.0 ppm as the 
desired minimum concentration for the support of warm 
water fish in Illinois. In each case where a thermocline 
was found in this survey, dissolved oxygen concentra-
tions varied from near saturation at the surface down 
to values very near 5.0 ppm at the beginning of the 
thermocline. Generally, the concentrations found in 
the thermocline decreased with depth to minimums at 
or near the bottom. These results support those of 
Lopinot's 1960 and 1961 studies, in which he found that 
although the water temperature at the greater depths 
was often low enough to support cold water fish, there 
was insufficient oxygen for them to exist. 
None of the bottom samples analyzed in this report 
indicated a complete lack of dissolved oxygen. In the 
few lakes where no thermoeline was found, the dissolved 
oxygen concentrations as well as the temperatures were 
more uniformly distributed with depth. Dissolved oxy-
gen ranged from a maximum concentration of 9.1 ppm 
on the surface to a minimum of 6.2 ppm at the bottom 
in those lakes with no thermoeline. 
Comparisons of these data with measurements by the 
Department of Conservation for four lakes (table 6) 
showed that both the temperature and dissolved oxygen 
gradients were markedly similar for the three years 
of measurement. 
Variations within Individual Lakes 
Lake Bloomington's temperatures were measured on 
the day after rainfall. Temperatures in Crab Orchard 
Lake were measured on four different days. These dif-
fering situations in the 1962 study served to point out 
some of the minor variations in temperature which can 
occur within individual lakes. 
On Lake Bloomington, as measured in July on a day 
after rain, the temperature gradients near the spillway 
and at all points except 7 and 8 (figure 75) were much 
the same. However, at points 7 and 8 the effects of 
runoff from the previous day's rainfall were readily 
apparent. Cooler water from the rainfall was moving 
into Lake Bloomington from Money Creek. Surface-
water temperatures at point 8, nearest the entrance of 
Money Creek, were 76.2 F, or 5 to 6 degrees below the 
surface temperatures found at other points on the lake. 
At point 7 the surface temperature was 82.5 F, but 
the gradient decreased rapidly with depth to 74.7 at a 
depth of 9 feet. Evidently, the cooler runoff from 
the rainfall was advancing into the lake as a wedge, 
sinking toward the bottom as it advanced. 
In the July measurements of Lake Bloomington, tem-
peratures were not read all the way to the bottom in 
the deepest part of the lake because they exceeded the 
range at which the thermistor thermometer was set. 
However, sufficient temperatures were measured to de-
fine the thermoeline range. Lake Bloomington's tem-
peratures were measured again in September, and at 
that time surface temperatures were much lower and 
the thermocline layer had moved downward. 
Temperatures in Crab Orchard Lake were measured 
on four days because of its size. Temperatures were 
taken on August 7 and 8 along two sections of the lake, 
and on August 15 and 16 along these same two sections 
plus another section. Temperatures and dissolved oxy-
gen concentrations were much the same along section 
I on August 7 as they were along section II on August 
8 (figure 78). On August 16, measured values along 
sections II and III were much the same and very 
similar to those found along sections I and II on August 
7 and 8. However, both temperatures and dissolved 
oxygen concentrations above the 5-foot depth along 
section I were higher on August 15 than on August 7. 
In Lake Murphysboro, which was sampled at two 
cross sections on successive days, temperature and dis-
solved oxygen gradients were found to be very similar, 
and fairly comparable with analyses made in 1960 and 
1961, except that an inversion in the dissolved oxygen 
gradient was found at the 15-foot depth. Dissolved oxy-
gen concentrations at this depth averaged 12.1 ppm and 
ranged from 9.6 to 15.3 ppm. Similar minor inversions 
were observed in other lakes, but none were of this 
magnitude. 
Lake Vermilion's temperatures were measured only 
in September, at which time no evidence of a thermo-
cline was found. 
Discussion 
It is generally evident that a lake in Illinois has 
similar temperatures and dissolved oxygen concentra-
tions during the summer stagnation period of July and 
August. The patterns of the gradients of both tempera-
ture and dissolved oxygen are typical, declining grad-
ually through an upper zone or epilimnion, declining 
more rapidly through a middle or thermoeline range, 
and then declining again more gradually through the 
lowest zone or hypolimnion. However, anomalies are 
found where one or more of the three zones is missing. 
Average surface water temperatures were found to 
have very subtle differences, depending on geographic 
location. In the four most southern lakes surveyed, the 
average of all their water temperatures at the surface 
was 82.7 F, but one of these lakes had an average sur-
face temperature of 80.6 F. These four lakes are all 
near 38° north latitude. The average of surface tem-
peratures for the rest of the lakes, which lie between 39° 
and 41° north latitude, was 81.0 F, but their individual 
average surface temperatures ranged from 75.6 to 
86.3 F. The average for all 20 lakes was 82.1 F. 
Comparisons of measurements taken at different lo-
cations in any lake indicate that stratification during 
this period of the year extends throughout the lake, 
but the levels of stratification may be skewed, or tilted, 
usually because of external factors such as the entrance 
of colder water into a portion of the lake. To investi-
gate in greater detail the thickness and lateral extent 
of the various layers in a lake, three or more sampling 
locations probably would be necessary in order to account 
for fluctuations in the various levels of temperature. 
Dissolved oxygen in the upper levels of Illinois lakes 
7 
is generally abundant during this midsummer period 
of the year. However, if the lake has a thermoeline, 
the dissolved oxygen concentrations can be expected 
to decline to 5 ppm or less near the depth at which the 
thermocline begins, and a further decline can be ex-
pected within the thermoeline. No lakes were found to 
be completely deficient in dissolved oxygen at the 
greater depths, but some concentrations declined to less 
than 1 ppm. On the other hand, the absence of a ther-
mocline is indicative of vertical mixing, and this is 
evident in the dissolved oxygen values. Where there 
was no thermoeline, dissolved oxygen concentrations 
were more uniform with depth and none was found to 
be below 6.2 ppm. 
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APPENDIX A. TEMPERATURE DATA FOR STREAMS 
Table 1. Water Temperature Measurement Stations 
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Figure 1. Locations of measurement stations 
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Table 2. Averages of Mean Monthly Water and Air Temperatures 
(Temperatures in degrees Fahrenheit) 
Table 3. Ranges of Mean Monthly Water and Air Temperatures 
(Temperatures in degrees Fahrenheit) 
Figure 2. Data on water temperatures of the Mississippi River at 
Moline and on air temperatures at Moline Airport, 1951-1961 
Figure 3. Data on water temperatures of the Mississippi River at 
Hamilton and on air temperatures at LaHarpe, 1958-1961 
Figure 4. Data on water temperatures of the Mississippi River at 
Quincy and on air temperatures at Qulncy Airport, 1951-1961 
Figure 5. Data on water temperatures of the Illinois Waterway at 
Lockport and on air temperatures at Joliet, 1951-1961 
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Figure 6. Data on water temperatures of the Illinois Waterway at 
Brandon Road and on air temperatures at Joliet, 1951-1961 
Figure 7. Data on water temperatures of the Illinois Waterway at 
Smith's Bridge and on air temperatures at Joliet, 1951 -1961 
Figure 8. Data on water temperatures of the Kankakee River at 
Kankakee and on air temperatures at Kankakee, 1959-1961 
Figure 9. Data on water temperatures of the Illinois River at Morris 
and on air temperatures at Morris, 1951-1961 
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Figure 10, Data on water temperatures of the Illinois River at 
Marseilles and on air temperatures at Ottawa, 1951-1961 
Figure 11. Data on water temperatures of the Fox River at Ottawa 
and on air temperatures at Ottawa, 1951-1961 
Figure 12. Data on water temperatures of the Vermilion River at 
Pontiac and on air temperatures at Pontiac, 1951-1961 
Figure 13. Data on water temperatures of the Vermilion River at 
Streator and on air temperatures at LaSalle-Peru, 1951-1961 
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Figure 14. Data on water temperatures of the Illinois River at Henry 
and on air temperatures at LaSalle-Peru, 1951 -1961 
Figure 15. Data on water temperatures of the Illinois River at Lacon 
and on air temperatures at Peoria Airport, 1951-1961 
Figure 16. Data on water temperatures of the Illinois River at Peoria 
and on air temperatures at Peoria Airport, 1951-1961 
Figure 17. Data on water temperatures of the Illinois River at Pekin 
and on air temperatures at Peoria Airport, 1951-1961 
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Figure 18. Data on water temperatures of Otter Creek at Astoria Lake 
and on air temperatures at Havana, 1959-1961 
Figure 19. Data on water temperatures of Spring Creek at Macomb 
Lake and on air temperatures at LaHarpe, 1959-1962 
Figure 20. Data on water temperatures of the Sangamon River at 
Lake Decatur and on air temperatures at Decatur, 1957-1961 
Figure 21. Data on water temperatures of Sugar Creek at Lake 
Springfield and on air temperatures at Springfield, 1951-1961 
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Figure 22. Data on water temperatures of the Mississippi River at 
Alton and on air temperatures at Alton Dam, 1959-1962 
Figure 23. Data on water temperatures of Fountain Creek at Waterloo 
Reservoir and on air temperatures at Scott Air Force Base, 1959-1961 
Figure 24. Data on water temperatures of the Kaslaslcia River at 
Carlyle and on air temperatures at Carlyle, 1952-1961 
Figure 25. Data on water temperatures of Raccoon Creek at Centralia 
Reservoir and on air temperatures at Carlyle, 1958-1962 
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Figure 26. Data on water temperatures of the Mary's River at new 
Sparta Reservoir and on air temperatures at Sparta, 1959-1961 
Figure 27. Data on water temperatures of the Mississippi River at 
Chester and on air temperatures at Sparta, 1951-1961 
Figure 28. Data on water temperatures of the Big Muddy River at 
Benton Lake and on air temperatures at McLeansboro, 1959-1962 
Figure 29. Data on water temperatures of Brandy Creek at Christopher 
Lake and on air temperatures at DuQuoin, 1958-1962 
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Figure 30. Data on water temperatures of the Big Muddy River at 
Murphysboro and on air temperatures at Carbondale Sewage 
Treatment Plant, 1952-1961 
Figure 31. Data on water temperatures of the North Fork, Vermilion 
River at Danville and on air temperatures at Danville, 1951-1961 
Figure 32. Data on water temperatures of Salt Fork near St. Joseph 
and on air temperatures at Urbana, 1958-1962 
Figure 33. Data on water temperatures of the Vermilion River near 
Catlin and on air temperatures at Danville, 1953-1958 
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Figure 34. Data on water temperatures of the Little Wabash River at 
Effingham Reservoir and on air temperatures at Effingham, 1958-1961 
Figure 35. Data on water temperatures of the Little Wabash River at 
Fairfield and on air temperatures at Fairfield, 1958-1961 
Figure 36. Data on water temperatures of Skillet Fork Creek at Wayne 
City and on air temperatures at Fairfield, 1959-1961 
Figure 37. Data on water temperatures of the Little Wabash River at 
Carmi and on air temperatures at McLeansboro, 1958-1961 
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Figures 38. Data on water temperatures of the Middle Fork, Saline 
River at Harrisburg and on air temperatures at Harrisburg, 1958-1961 
Figure 39. Data on water temperatures of the Ohio River at Cairo 
and on air temperatures at Cairo, 1957-1961 
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Table 4. High and Low Water Temperatures Observed During Period of Record 
(Temperatures in degrees Fahrenheit) 
Figure 40. Data on average, high, and low water temperatures of 
the Mississippi River at Moline, 1951-1961 
Figure 41. Data on average, high, and low water temperatures of 
the Mississippi River at Quincy, 1951-1961 
Figure 42. Data on average, high, and low water temperatures of 
the Illinois Waterway at Lockport, 1951-1961 
Figure 43. Data on average, high, and low water temperatures of 
the Illinois Waterway at Brandon Road, 1951-1961 
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Figure 44. Data on average, high, and low water temperatures of 
the Illinois Waterway at Smith's Bridge, 1951 -1961 
Figure 45. Data on average, high, and low water temperatures of 
the Illinois River at Morris, 1951-1961 
Figure 46. Data on average, high, and low water temperatures of 
the Illinois River at Marseilles, 1951-1961 
Figure 47. Data on average, high, and low water temperatures of 
the Fox River at Ottawa, 1951-1961 
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Figure 48. Data on average, high, and low water temperatures of the 
Vermilion River at Pontiac, 1951-1961 
Figure 49. Data on average, high, and low water temperatures of 
the Vermilion River at Streator, 1951-1961 
Figure 50. Data on average, high, and low water temperatures of 
the Illinois River at Henry, 1951-1961 
Figure 51. Data on average, high, and low water temperatures of 
the Illinois River at Lacon, 1951-1961 
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Figure 52. Data on average, high, and low water temperatures of 
the Illinois River at Peoria, 1951 -1961 
Figure 53. Data on average, high, and low water temperatures of 
the Illinois River at Pekin. 1951-1961 
Figure 54. Data on average, high, and low water temperatures of 
Sugar Creek at Lake Springfield, 1951-1961 
Figure 55. Data on average, high, and low water temperatures of 
the Kaskaskia River at Carlyle, 1952-1961 
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Figure 56. Data on average, high, and low water temperatures of 
the Mississippi River at Chester, 1951 -1961 
Figure 57. Data on average, high, and low water temperatures of 
the Big Muddy River at Murphysboro, 1952-1961 
Figure 58. Data on average, high, and low water temperatures of 
the North Fork, Vermilion River at Danville, 1951-1961 
Figure 59. Data on average, recorded maximum, and recorded mini-
mum water temperatures of the Salt Fork near St. Joseph, 1958-1962 
28 
Figure 61. Monthly range of diurnal variations of water 
temperatures of the Salt Fork near St. Joseph 
Figure 62. Monthly range of diurnal variations of water temperatures of the Vermilion River near Catlin 
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Figure 60. Data on average, recorded maximum, and recorded mini-
mum water temperatures of the Vermilion River near Catlin, 1953-1958 
Figure 63. Midsummer 1959 diurnal variations in water and air 
temperatures for the Salt Fork near St. Joseph 
Figure 64. Midwinter 1959 diurnal variations in water and 
air temperatures for the Salt Fork near St. Joseph 
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Figure 65. Midsummer I960 diurnal variations in water and 
air temperatures for the Salt Fork near St. Joseph 
Figure 66. Midwinter I960 diurnal variations in water and 
air temperatures for the Salt Fork near St. Joseph 
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Figure 67. Midsummer 1961 diurnal variations in water and 
air temperatures for the Salt Fork near St. Joseph 
Figure 68. Midwinter 1961 diurnal variations in water and 
air temperatures for the Salt Fork near St. Joseph 
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Figure 69. Midsummer 1962 diurnal variations in water and 
air temperatures for the Salt Fork near St. Joseph 
Figure 70. Midwinter 1962 diurnal variations in water and 
air temperatures for the Salt Fork near St. Joseph 
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APPENDIX B. TEMPERATURE DATA FOR LAKES AND RESERVOIRS 
Table 5. List of Lakes Studied 
Table 6. Comparison of Water Characteristics in Four Lakes 
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Figure 71. Locations of lakes and reservoirs surveyed 
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Figure 72. Temperature and dissolved oxygen gradients for Argyle Lake 
Figure 73. Temperature and dissolved oxygen gradients for Astoria Lake 
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Figure 74. Temperature and dissolved oxygen gradients for Lake Benton 
Figure 75. Temperature and dissolved oxygen gradients for Lake Bloomington 
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Figure 76. Temperature and dissolved oxygen gradients for Lake Calhoun 
Figure 77. Temperature and dissolved oxygen gradients for Canton Lake 
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Figure 78. Temperature and dissolved oxygen gradients for Crab Orchard Lake 
Figure 79. Temperature and dissolved oxygen gradients for Decatur Lake 
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Figure 80. Temperature and dissolved oxygen gradients for Eureka Lake 
Figure 81. Temperature and dissolved oxygen gradients (or Hillsboro Lake 
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Figure 82. Temperature and dissolved oxygen gradients for Lincoln Lake 
Figure 83. Temperature and dissolved oxygen gradients for Mt. Sterling Late 
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Figure 84. Temperature and dissolved oxygen gradients for Murphysboro Lake 
Figure 85. Temperature and dissolved gradients for new Sparta Reservoir 
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Figure 86. Temperature and dissolved oxygen gradients for Spring Lake (Macomb) 
Figure 87. Temperature and dissolved oxygen gradients for Spring Lake (Pekin) 
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Figure 88. Temperature and dissolved oxygen gradients for Lake Springfield 
Figure 89. Temperature and dissolved oxygen gradients for Lake Storey 
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Figure 90. Temperature and dissolved oxygen gradients for Lake Vermilion 
Figure 91. Temperature and dissolved oxygen gradients for Weldon Springs Lake 
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